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(54) CONSTANT VOLTAGE CIRCUIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To supply a fixed voltage 
not depending on external power voltage to a reference 
voltage generation circuit for generating a reference 
voltage and a comparator for controlling a transistoKTR) 
for dropping voltage as power supply voltage. 
SOLUTION: This constant voltage circuit is provided 
with terminals 1 1 , 1 2. a depression type TR 1 3 
connecting one end of a current passage between its 
source and drain to the terminal 1 1 , connecting its gate 
to the terminal 12 and capable of generating limited 
voltage VUM. a reference voltage generation circuit 14 
allowed to be driven by the voltage VLIM and capable of 
generating reference voltage VREF, and a TR 1 7 
connecting one end of a current passage between its 
source and drain to the terminal 1 1 . The constant 
voltage circuit is also provided with a voltage division 
circuit 20 for dividing voltage generated between the 
other end of the current passage of the TR 17 and the 
terminal 1 1 and generating divided voltage and a 

comparator 21 allowed to be driven by the voltage VUM and capable of comparing the 
reference voltage VREF with the divided voltage VKEN. 
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imntm 1 1 si Rism 2 (om^ t . 

^-hA«±ias2(D^Ticffia**ufcr^ 

±fami 0) h^>i>X^a)m35>lK<Offli4iSi:-ti2S2a) 

JiiaS 2 0 h ^ > vX^ a)m35alKa><tbJgil:±lBS 2 CD 
mff5^i«lslKi:. 

±1B» ia)h^>i>X*<D B35ffi]S<Z>1feS ±fBm 2 O 

^ >vX ^ (oy- h *$ijffli-r ^ 3 >/< ? ^ L 
m^m 2 ] mi Rifm 2 a>«B^ ^ . 

(c}$«**tfc7^:^ u i/ B >m<om 1 O h ^ >i?X5^ 
V-X. K U>r >ra<Dm3KfflBa)-4ig3b^Jil5» 1 (Om=F 

±iBSl 0) hv>i>X^<;j^— h3^r/J:iaS2(D 

vx ^ a)ma£iljS(Dlfe4Sa)}g«|y - K ^ ±iBm 2 a>^^P 

<t CD ftll c IS ® * ;»x fc ^ mSS*^ t . 

±|Ba 1 O h ^ > vX $r a)B3Sa»<Z>teS8 1 -hiBm 2 0 

v-x. K >M<Dm3SjiBa>-«8A^±iHa 1 a)«i^ 

(cSSI * tifcS 3 O h ^ > vX ^ <!: . 

Jiiam 3<;)h^>i?x^ omsSilBcoteffi t ±IBm 2 a> 

me^^SllilKi:. 

ilBSl 0) hv>i>X^<7>a3!ilKa)te^<h±iBS2a) 

2lzSB0r)£BEEglK. 
[000 1 1 



[O OO 2] 

[«t«a>aw] fit*. ®5feaaa*t\ sffA^ssia-rsm 
■r-s) (1 ) LSI ictt$&$*t^aaimEA^^» 

-ems * mSimEEffisH 5S cfc 5 . 

(2) LSI rtSBcDas«H<D(i*«<»Sxr>B9B 
36*ffiSE*i±-5. (3) L s inSlHlffi<ta)-<>^— :7 
X— X*«t^fci6lcSI5ISff*'&t5-frait\ 

Oaai^ Lrtt*&-r^i>XirA3&<fe^o C(Z)«fc9<i:vX 
^A-ei*. Sam^bfcKLTJKLt^«JS3b^S«**L«C 

[0 0 0 31 CC-Cs fi£*OSBffIslKa)-eil«ia8!^ 

^-to zo^mmmmz\tm'f^^ i. i 23b<site,*vT 
t^So -:*a>«BTi 1 icttaj&oHBfifinamvBAT 

liVBAT-eaf^U. Ca)aff VBAT3&^?>■ttl<*:yt 

ffiA^eiNsmBE V R E F s«^-r^o 

[0 0 0 41 ^fc. ±iHSTl 1 ihLS I rtSPlalKl 5 
CDBai/-"Kl 6i:<DPai::l*. ^^1 ia)BEE*»£L 

TLs I rtssiEiiSi 5izttis-r4Bff»afflop^-v* 
;uMos h^vvx^ 1 7(0v— X. Ku-f>^1A<fiA 
**tTt>-&o ±iaaas/-Ki 6icfit>*LsaiEVDD 
— >^<Dtstti 8. 1 9*^t>ft*aa»iflsii»2oic 

[0 0 0 5] I3>/^U— ^^2 1 I*. -tlEBaVBAT-e 

ilif^L. »i&Ba«±l5ll» 1 4-e«±**ifc»*Bffv 

RE Ft. Bff»»llaIi»2 0T-«^**lfc»iIiaKVK 
EN<»:$ltK-r^o ^LT. C<D=3>/<U— Si 2 1 *^t> 
a>aa*l*JilHh^>vX^» 1 70^— hl::«*&**t*o 

[0006] cc-e. H8a)£B£@Ka)ilif^$ta#(w 
itt^-rSo s^i 1 i3a7fe<7)aEvBATA<ttjg$*i«» 

S*BS«*IiIl&1 41*. ±i2aEVBAT(DfillC 
flc»L3S:t^-S(DSlPBavREF*«^-r*o >S:fc\ 
Ba»9JlelK2 0lzfe(t-S-?t<Dt5Sil 8. 191*. L 
s I i^S^SBi scDBSi/ — Ki eizfci+SBEVDD 
3&<mM<Dfiti::JSofci:$|3. ^iHBavKENtSlga 
av R E F i:3!»<S8aMlc« L < J: 9lz«gtlt3b<KS 
**vriv-5o ffioT. VDD;&^mMa>fi<*:y tiSt^^f* 
VKEN<VRE F t<j:y. ZKDi: *<Z>=I >/<U— ^ 2 
1 (Dtt^J^cfcoT h^>i^X^ 1 7*^;|->-r«<fe9CC«J 
ffll**t«o f a^y — Kl eCDBffVDDliVB 

ATrc5ft#<«fe5lz±^*4&iftt-So VDDA^fifrM 
<Dfil<fey tiSt^RFl*VKEN>VREF tfty. C<D^: 
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oTlll*fiTU-ClKo CC-C. aJEVBATa>fit*<S 
[0 0 0 7] 

ffSi^iHiffii 4&i;i3>/<u— ^ 2 1 im^T^ 

[0008] ( 1 ) l£tt;U— ;i/*^S*itEE<D h V >i>X 

[0 0 0 9] (2) ?SjBa:^P-feX(*IHff*«^-r^fc 
tf>iz. «*iiSJEa>Kff^u-;i.cfcy t h^>vx^-9--rx 

[oo 1 o] (3) S5»ff::fp^2Xl*ll8E*Btf>«f=i6 

(Lightly Doped Drain) SJ3tlwi--S!&SA^fc^p 

^•^ L ^ t^fii(7> I* ^ o ^ 3S: ih'O :^ p -tr X I* ^> o # * 

<. s*BK^^is]Si 4<Daai®EE*stt^f>tt»efi 
a E V D D (7) IB a % M < ^ o 

[ooi 1] gBa^p-t2X>S:^<Dji»:^p-fex 
aJ|::KJt'5*H. LS msP"ea3iams»$^4vx 
[0 0 12] ca>^^i*±lHa)J:5<f^1f *#itUTte 

mm&^mmLx. mmm. «3XKDsasiHiiB*ffi 

[00 13] 

[Ba*«»-r*fctf>a)¥S] c<D*Ka>^aKiaiB 
(i. V— X. Ku-f vrao)a3saBo-«*<±iami <D 

x::^U*vi^3>Ma)ai <D h^>i/X^i:. JtffiSlO 

h ^ > i>x * ommmmom^ t±^m20>^=Ft<Dm 
aa^^iHiB^. V— X. Ku-r >feia>as5affia)— ^ 



±i2S 2<DH^>i^x^ (DasaffiBojffeMS ^ ±iam 2 o 
«5^i:a)raic^i:-saff«»aiLr»89aE*«±-r« 
BE»a)®ffi^. ±iHmi (Oh^>vx^(;>a3S®iSa> 

teS i: ±IBm 2 <D«8T t (DM ic^ C * aSI^ «*: o T aff 

affi»t4Eii»t?9i^*3K^»iiias^*itgtL. ^om 
[001 4] ziz>«Ma>saff@B«*. ai&z/S2<D 

V— X. KU-r >racDa35ffiffic^-^/>^-tIBS 

1 (DagT(cfteSF*tfc5=:^u-yi/a>sa)mi <o 
i^x^^. v-x. Ku-f >raa)aaEai»<D-M8A*±iB 

^>^j7.^a>v-h\zmm^ti. y-h6<jiiBm2(o«s 

^icmS^^tvfc^ U a >^coa 2 0) h ^ >i>X 4r 
±Kai (Dh^>i>X$a>y— hi:±IBm2<D 

> i;x ^ (T^assaKoffi^ tommy -\^t ±iBm 2 o 

>i?X ^ a)a3ttji»a)<ftfii ^ ±lBa 2 OMST- i: (DHIIc^ 

c^aBEiccfc-^rififtu. gipaai^^ife-ri^smaE 

^±^&t. V— X. KU-f vratoaafiKO)— «S:6<± 
IBSI a>SiT-lc}ttt**ttcS3<Dh^:^i?X^i:. ±IB 
m 3 (7) h ^ >i>X ^ CDaSSalBcOlfeS <h ±13® 2 Offl^ 

i^m^&t. ±ismi o h^vvx^oassfflKofife^ 

^ ±Ea 2 OOMST- (Orac::^ C -SBEf c J: o Tllif^ L. 

±iaS2paa^^0Br'f^^**t^^tpaBE^-hiaas 

[oo 1 5] 

[OOI 6] m^ i*c<;)^B^(c«*^amieiB<75mi a> 
^1 1 . 1 2 35<Kltt>4tTl^-6o -*<7>«8^F•1 Hcl*a 

T^onm^mMK^BATtmi^^ti. is^cd^ti 2 
iwtts*a«iflaa>ft^aEEGNDA<tt*s*#v*p -tiBffi 
^1 1 iz(*N^v*;wT-T:^U'yi^3>sa>Mos 

1 3C0V— X. KU-f >F^<7)a3SMBa>— Sg3b< 

^^1 2lcS|S**tTt^So 

[001 7] s*aE«±iHiBi 41*. ±iah^>i^x 
5n 3<7>v— X. Ku-f >ra0a35jlffi<7>te^ic#P)*t 
-saff V L I M-eiiif^ L. doaEv l i Mt^h>^ii^ 
y 4iii3b<«i^— £«)S*Bff V R E F *«^-r*o 

[0 0 1 8] ±l5igT-1 1 tLS I I^SIsJBl 5 

<z)asy — Ki stcoraici*. sg^i icoaa«BBEL 

XLS I MSUEIBl 5l=«t&-r«affBffflBCDP^-^5^ 
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6|c!ib4x-smffVDDI*. — Kl 6 

1 9A>P>3a:^mE»illlHlK2 0lCcfcor. «Si 8. 1 

[OO 1 91 4» 2 1 14. ±EBEVL I MT? 

ibflpL. S^SK^^lBlffil 4T-*±*nfc»lgaEEV 

R E F ma«'iflis]»2 o V k e 

NtSits-r-So -^-ur. ca)=3>/<u-4' 2 1 

[O0 2 0] ±lS(D<*:3lc<S^;^ttfcIalK<Di!lf^ 
>i;X*1 31*. L#t^fiiVt hA<«lx.tf-2 vsst 

[002 1] nfiS3b^t»as^i 1 izB*a)m2vBAT*< 

1 3A<:j1->L. ^^1 1 (cmS^^iLTl^^fili:ttJ£»fl9 
L I M3&<mBEVBATrcffitt< ct3l3ji^*tei6^« C 

cr% ±iah5>^>x^i so^-hitm^mKGNo 
(ov) oiST-i 2icss$*fct^^<zj-r?. mmvL I 
MA<y— ha)aff (qnd) L#u^^sa>^ft»^i 

x^ 1 3 3&<:;i-:7L. mBEVL I Ma>-tSA<fpJt-r«<D 

■C. mffVBATA<2 Vm±IC±^LTtamVL I M 
142 Vgg(C$!l^^*l^o CCDSaVL I Ml4«*aff 
«^IslKi 4&i;i3>/<U'— ^» 2 1 (cj* LTBSaE*!: 
tTttie**fC*5y. mffVBAT3b«2 VfelJiClJiSL 

Tt,::ttt,Stpm]E^^lHllSi 4 3ti;3>/<i^— $1 2 1 

(CI42 vggomaimEE (vl i m) \^ti^is\t>i^tiii\ 

Cdt?. ilBSffVBAT t V L I Mi:<D|ifil*H2a) 

[00221 stgaaas^iiiKi 41*. mavBAT^ 
REF*±iaaavL 1 MA^e>^^-r*o ^fr. msE^ 

&JIE1K2 OlZfelt^— «a)»tfi1 8, 1 914. LS I 

SPlEliSi 5a>aasy — Ki eizteit-SmavDOA^BrM 

(Dffiicftofciif^ic. ^aiaavKENtasBEEVR 

t>^i:'rSo cfcot. V D Dj6<fifrll(D(i J: yti® 1^1^14 
VKEN<VREFtfty. =]W<U'— 4«2 

1 COtt^lCcfcor. h^>i^X5» 1 7(4:i->f 

ftijffli*tt-&o -r^ih. mas-/-Ki 6a>mEEvDDi4v 

BATlc5fiftKcfc5lcJi#$teA^>So 5£l^. VDDA^Br 
a(Dffl«fey tiSt^ftl4VKEN>VREFt:&y. CO) 

1 7i4:rp-ri»<fcoi::»ffl>**tSp ca>t#. ®ai>'- 



Kl 6 0®aVDD(4. LS I f^aislSl 5a>;N§®35 
|Zj:r?TJIl*«TL-Cl^<o CCt?. mJEVBAT<7)fiI 

tmsi ur tsipsff V R E F a)<ii4a» L<Pt^a)T?. 
ally — Ki 6a>mavDD(4^toss**tfcmao(ii 

[0 0 2 31 Hi lc^LfcSaffIsliS'CI4. fflT-1 lie 
SffVBATt ur LS I <D§WE:^a-bxa)S«$ 

^1 3i:l 7<D^lcgBBE*^B3i!)D**i^/£lfefcy. S 

*aff*^isi»i 4Rtf3>/<u— 4» 2 1 ici4a*»tt 

jaTa>mff (2 vgS) LA^giJ!ia$tt<ft>cfc5lc-rf# 
-So Smma«^0Ki 4&Z/a>/<U-^ 2 1 

|Cttl&*#t4affVL I MI4. a?&aEEVBATA<2 V 

4xi;=3>/<u-"^2 1 (z>a2iiflt#ttAM^*<fty. <fe 

y mSS l-aa V D D <D tti * SiJ{» 3 t # *o 
[0 0 2 41 ca>«fe9rcmi a)ll«5(D5^ffil::<fcSSaff 

[00 2 51 (1 ) a^feamVBATA^LS I (D^IS* 

SA^tt»a>a^-efco-ct. s*aBEig^iHiKi 42t 

X^Sfflt^i>i&SA^«:t>o tto-C. S^aaSSitllliS 1 

4&i;=i>/^u-^2 1 ■ei4«*Kffl-^w-;u"esfi-**t 

[00261 (2) ±ia (1) r*Itt^Lfc<fc3i::. 
aEE«^®Bl 4&i;a>/^U— 4^ 2 1 l4S*iStt;u— 
jux*WL%f^*is ^Ma:^n-bX(7>Stt;u— ;u*(£fflL35: 

[00271 (3)±iH(l) Vm^i.fc^'^lZ^ 

aBE^^iiiffii 4&i;=i>/<u— 2 1 tts^att/i'— 
;uTiettT*^^(0-e. h^>vx4»a>L*t^iatf&o# 
IS if CO :^ p -b X (4 1> o # B EE p -b X I clt S L T /h 

*<)S:^o ^fc. ^spam^^sKi 4iz«je$+t^a 

SaEE3&<©jK**t4<DT?. aB£»#tt*^/h*<. LSI 

rtffliHiBi 5izttte**t-&aagaKVDD<z>f8SA^*« 

lcfi<JS:^o cot*. >H«a3!E*^«ia>^tt'^0»S 
[0 0 2 81 (4) LS I l*3SP0Bl 5^:-(*ttrw|fee 

-X om^itt^-^miziSi^o 

[0 0 2 91 JSfc, Jiisai a>lllfia>3^t8l::fct^"C. h 

ol^Ti^^e«LfcA^ ctti4i&s(::jti:TffS<ofiirca£ 

[0 0 3 01 *IC, za)^^^<Dffi2<DSgl6a>^^^8leOt^ 

r. 0 3S#SLTKe3-r^o 
[003 11 @i \z^Lfcm^ a>SJfi«)J^«air<fc*ta) 
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2izseLTi^fcA^ zo>m2ommo>mmiz:^i>&m 

t5fc^«ta2 2^^LTSaS^1 2 IC«S-r4«fc 9lC LT 
l^So * blzca>m2(DIISfi<DJ^fi8lcj:-5S®Slal»T? 

fc^y. ^CD h^>vX^» 2 3(7>y- hliiS^I 2IC»g| 

[0 0 3 2] CZ-e. lBrt=(3ii*D^F*tycSSi2 2(DSfii 

5iaj**lfch^>i>X5»2 3(*. firlBh^>i?X^ 1 3 
ihf^filfz. L#l>fflV t hA<0d^(i-2 VgSi:*i>cJ: 

to 0 3 3] ::(Dci:5?S«^f3fci^T. ffl^i ifcm,^ 

a>mEVBATA<flttg**t«>^. y~hA<»lfemBEGN 

L. h^>yx^n 3a>y— hl=:fcrtSBEA<VBAT 
l::jfitt< cfc5l--t^*tei6^o ---e. h^>vX^2 
3(D^— hIiffiifemaGND (OV) (7>«8^1 2lcl$g| 
**iTt^^a)■e. h^^vX^r 1 3 0)^— hSEj&^lt* 
mEEGNDlc^^Ur h^>vX^ 2 3(7)L^t^^I(D«>^ 
Jg»/£lt^<*i:«»^. Z<Dhv>vX^2 3A<;f:7-r 

^oiri3i*>^s h^>i?x5» 1 30)^— haa*<2 ve 

jS^®x.S<h hv>*^X^ 2 3;b^;i->LT h^>vX^ 

1 3a)<f-hmBEo±^j£i<tPihL. ca>y— hmfftt2 

[0 0 3 41 tt^l 1 f3m7ft<DaHVBAT3b<tt 

$&*tifc^tt. H^>v>X^1 3 4,;*->L. mffVL I 

SjEVL I M(Dffl*<h^>i>X^ 1 3(Dy— hmff 
l::>^LT^(DL^l>ffla>^«flt»t£ltm<*^<h. CO) 
h^>vX4i1 3*t:i-:7-r«« «toT. B/=&G>m£EVB 
ATA^4ViU±IZ±»Lrt. SEVL I Ma>ffll*h^ 
>i?X$r23. 1 3<D5SL*t^filOSfe>^fila)?Q-efc^4 

laiffii 4&o:=i>/<u— ^ 2 1 iz>t^LTmaamE<t lt 

«lS**vrj3y. aEEVBAT*<4VJ2l±rz±»LTt. 

c^tbS^aff^^isiKi 4si;z3>/<u-^ 2 1 iwii 
4vSSa>asa£ (VL I M) L;b^tt]4?<b^i^ 

•e. -tlBBEEVBATtVL I M4t<Dil«*H4(D^14 

[0 0 3 5] c:<DH3(DlliSa)J^fi8oiHiK-ei*. 
i;x5i 2 3 A<;j->-r4e(::»ta2 2 ^^^LtasSjb^SStt 



-So L*^L. h^>vX^ 2 3<D:*->Stal^?ktUTStt 

2 2a)«SiCi35<+5^ici5<ss**trtey. c(osta2 

2'C>gfi$ti'&a3Sf^LS i I^^IHKl 5fzfelt«>gS 
a36f::S*Lrl^Sl::/h*<. LS I rtSPIUKi 5<D>Ha 

[0 0 3 6] c(oiiffia»^ssa>ig$i=4». ±iemi(Dii 

JSa)J^E§t {^^(D^&mJ&^^titt'SilC. aEEV D DA<2 
®<D h^>i>X^ 1 3. 2 3a>U^t>fila)iffi5yfil<D?0(D 

2 1 lc««&**t-6affiffiE£i: LTCOaa V L I 

M (D fit s J: y a a i3K£-r 4 c A: * -s ^ 9 as t 

[0 0 3 7] ftfe. ±IBS2a>l8ffi<DJ^fiBlCfeL^r. 

ta2 2 <»: h^>i>X^ 2 3 ^ft^lslffi* 1 S<;)[sli» 

aBEVL I h^^i^X^r 1 3. 2 3CDL#t^ffl 
V t hO) (n + 1 ) <g(Z>®lC$!ll8-r^C:<»:^,-C#^p * 
fr. «-h^>i>X^a)L^t^il^«ftb-fri>C,hl3cfc 

y. aavL i Mofii^a^ciiss-r^cttT^^^o 

[0 0 3 8]^tZ^ C(D%^<D%3(D|g)lfi(0}^SII=Ol^ 
[0 0 3 9] H3(Z^Lfcm2<DSIllSa)J^fi8-e(i. 

>i?x^i 3(J>v-vtVk=^'^ 2i:a>P5rcsaaE«^<t 

LTStrL2 2«ffiS|-r^ii-&*lft0^Lfc*^ 11(0^30) 

iiisoj^ii-e(*sas5^^<^ LTSft2 2CDftyiw^a 

SSai2 4$SlK-r-SJ:5l::Lfc^a)T*&^o CCD^aSS 

S2 41^. ^i: L s I {^ov^om^. mk{i&mm,K,3t 

4ft<t*(CfctNT. hlC^S<7)/WTXaS 

*^««&**tTu^rv-x. Ku>r>ra(cmsa>aatA^3S 
*ts<j:ai3S*tfcsass»ffla) h^>i;x4ifz«fc. 

[0 0 4 0] ZLOmUO^Wi^itlM. H 3 (D|ltfe(D9^tl 

— >®ll*6i6^ltFlBStrL2 2lzftxrm-a> h^>i> 
X^|Cj:oTmJS^tirt>'SSa35aS2 4^ffll^*<fc^ 

izLTi^soj-e. j:y/h*3S/<*->ffiaA<iis-e*« 
[0 04 1] -fuio^. mmmn±o>mit\^x\t. ^ 

9{4:Sffirc$^;K«^«1^^:(«il^»9aS<D7»«g$£ 

-So ^c:5A^ ^3a>mmo^m\z^^\i. LS i-t-c 
:*:^ft/<5r->®a*i54r)4»Sia)ftt5yic. 
l5a<D'h*t^ ^^>i?X$^fflt^«J:9lCLr-S<D■C. 
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[0 0 4 2] ^61^. ±U^SM3:l'^LtS3 0>^mmo>m 

tsii^y- Kic-t *t-?*tcD V - X * *tfc p ^ A* :^ 

;b-CX>/\>X>> higO^MOS h^VvX* 3 1 --3 

MOS h^>i>X^ 3 4. 3 Si:. JlEh^>i?X^3 
1 &t/3 4(DilKL/-r>49Sr^[:i}fSI*tlfcSta3 6 
4*:. Jiiah^^vX^ 3 3C0 KU-f>i:gi6mffGND 
t<mt& * *i y - K ora icffiS * *t 3 7 1 3b^ P> 

[0043]^Lr. J:IBh^>vX^3 2(Dy— h<t 

-3 3<7)y-hA<*ffifcftis**vTfey. zii^smo 

h^>i;x^ 3 1 -3 3tt:^ U> h5 ^— lelK^^K^ 
L. A>o h^Vi^X^r 3 1 -3 3fi-^*vF*iSmSSSi: 

[0 0 4 4] ^fc. JiIBh^>vX^3 4a>>!f— hl*h 
^>vX5^ 3 1 (DKU-r>(C}Sjffi**i. h^>i^X4i3 
5(Dy- K4 h^>i>X* 3 4 0) KU-<>lc|t«*ttT 

t^-So *Lr. itriaStpmavREFi*. h^^i^x^i 

3 30 KL/-r>i:Stfi3 7 (OiSJS/ — Kl34i t»tv^o 
[0 0 4 5] c<D*^aS«^lelKr*l*s h^>vX^ 

3 4. 3 5*sse««"eiiif^*-ti-rt^^o *Lr. m 
h^>vx^J3 4. 3 5 0)^— hflsrair-feoT 

i;x4^ 3 1 lc3S*L^S«35a>«K(cfiJa3 6 Slf AT-S 
C:tl3j:y. h^>i>X*3 4. 3 5(Dy-h/^-<TX 

mEE*M*t>i±T. h^>vx^ 3 3fc— gmsssss 

L. Ctur:icfcoreta3 7lc-^<DmEEP^T*^i:*-Br 
X-&a>&mmE.\f R E F J: 3 LTt^^o 

[0046] milt. ±v&9iMii^Lm3o^mm(om 
^Lxi^ho c<DiBi»(i. BifiemavL i MA^ttj&sn 

«y-Kl3**t^^na)-aS3&<««l**ttrSB35l![4 1 . 
42t. ±15^355314 1 a>|fe4S(::**t^*t<^V-X3b< 
^*t^*La)y-hl=l|ai2BEEVKEN. VR 
EFA<**V^^*lttt&**t-&Slll««m-r*2fiO!>P^ 
V*;bT?X>/\>X>> hSOMOS h^>i>X4«4 
3. 44t. ±IBh^>vX4i4 3a)KU-f >t»4feg 
ffGNDCD^Jgy-KihCOraicKU-O. V— XFSj&^S 
filSttfcN^-V^iU-ex^/Nl/X^V hS(DMOS 
>vX$i45.ts ±iBh^>vX^4 4(DKU-f>t}$ 

ra*«flH9*Hfc N ^ A' *;uT?x >/\>x y > hSooM o 

S h^>i>X^4 6t. ±I5S®3SS4 2<DflS«i:»» 
mffGND(DttJ&/— KlCi:(Dr5fcKU-<>, V— XF^ 
/l<l$fii**tfcN^-Y'4'^U'rfX>/\>X> > hM(0MO S 



h^>vX^ 4 7 <^)b^^>^i«*^^Tl^^o 
[0047] ^-Ur. ±iah^>i>X^4 6<D>f-ht 
KU-r >t<DraA<S»**t. h^>i?X4l4 5. 4 60) 
y-hA<^jll£S!*iiT. C:(7)Wh^>vX^l4 5. 4 

5. 4 6l*-t'*t^*itg»a^giLTftffl-r«o h 
^>i^X^ 4 3CZ) KU-<><h h^>vX^ 4 50 KU-f 

>.5:a>g«|y - Kic h^vi^x^i 4 7 htmm^ 

iii>o ^LT. JLIBSa35ai4 2i: h^>i;x^4 7i: 

cDls«y-K35^&l^rlHhv>yx^l1 7<Dy-nc«j& 

•r ^ i6 O ti-^m ;6<l# t> *i ^ o 
[0 0 4 8] za)cfc53&«triE(D=l>/<U— ^izfct^r. 

slft»*afll■r^2^io[)p^•v:^;^■ex>/\>xy > h 

^(DMOS h5>vX^ 4 3. 4 4a>y— hfZfitf&^FtL 
-SmaVKEN. VREFCD^/Ml^f-^CT h^>v? 
X^ 4 7 0y— hmEE3b^^-|bL. CCDh^>vX4i4 7 
<DSiittfl8lCf5 i:TSa35ai4 2 i:<DSISy - Kic«^ 

[0 0 4 9] 

[^eBa>«i»] l5l-tK^Lfccfc5r::c:<D«^lzj:tttf. 
[BM(Dem«:S^] 

[01] CO«n(=ff^SS£lp]»CD%1 (DSgjKKD^ffi 

[0 2] 0 1 (Dllffi(7>^S§@%a)4$1^@o 

[0 3] C<Di^^|C«E«£fi£|s]j»(DS2(OSIl£a>9^ffi 

[0 4] 0 3 (Dlli&a»^SIIs)iS<7)4#tt0p 

[0 5] ;za>%^r=«g«£SS[5iJS(D%3a)iitta)^fiS 

[06] mi 5S:ULm3CD«-^Sfe<7>J^®(7>(sll»T-ffiffl* 

[07] si ui^Lm3a>^m»0>f^m0>^»v^mi^ 
[0 8] 9t^<D&mKMm(D^&m. 

11.1 2-S^. 

1 3 — N^-^r*';u-ev^^u»>va>^<OMos h^^-x 

X$i. 

1 4-»*BS«±Ell». 

1 5 — LS I rtgPHIK. 

1 6 - L S I rtstiKcDmai/ — h\ 

1 7— BffBBEfflcDP^v^yu-exv/wx^vhSO 

MOS h^>vX^. 
18.1 9-»fit. 

2o-sffi»aia». 

2 1 •I3>/<U— 
2 2-Sgv. 

2 3" Nf=^-v:f-;bi?T^^u-:/->3>sa>MOS h^>i/ 
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